The Chepangs of Nepal are rich in knowledge regarding the use of different plants and this knowledge has been transferred verbally through the generations. This study analyzed traditional knowledge regarding plant use among the Chepang communities from ward number 3 and 4 of Shaktikhor Village Development Committee located in the central mid hills of Nepal. Semi-structured interviews were conducted with key informants like traditional healers for medicinal plants, and elder people and women for edible and other useful plants. The 'artefact/interview' approach was also used. People were using 435 different plant species for 845 various uses. Eleven of these species belong to different IUCN threat categories. Stems had the highest number of uses (180) followed by whole plants (163) and leaves (134). Fodder had the highest number of species (198) followed by edible plants (136) and medicinal use species (115). 246 species had single-uses while 189 had multiple-uses. Fifty-six plants in use among Chepangs, were not reported in any previous documents from Nepal.
al Strategy for Plant Conservation and Economic Development (Twang & Kapoor 2004) and highlighted the need to promote greater awareness and a wider application of indigenous knowledge for sustainable biological resource management.
A large part of the rural population depends on non-timber forest products as part of their livelihood strategy (Edwards 1994 , Olsen 1998 , Rijal 1995 . In Nepal, there is a serious risk of loosing such knowledge in part due to limited scientific expertise; very few ethnobotanical studies have been carried out and the activities on such studies in Nepal are in developing stages (Manandhar 1997) . Despite some studies on various uses of plants in Nepal, the traditional uses of a large number of plants still await proper documentation (Chaudary 1998). For instance, among the Chepangs, an indigenous hill tribe people, documentation of ethnobotanical knowledge is limited to a few medicinal plants (Khan 1998 , Manandhar 1989 . The knowledge of plant use helps the Chepangs to live a semi-nomadic life, in the infertile upper slopes of the
Introduction
Study of indigenous knowledge and practices is increasingly recognized as a useful multidisciplinary tool to assist in achieving sustainable resource use in many poor rural communities, while securing the resource base. Indigenous knowledge has gained international recognition through documents such as the World Conservation Strategy (IUCN 1980 ) and the Brundtland Commission's "Our Common Future" (WCED 1987) , which emphasize the importance of the environmental expertise of local people in the management of natural resources. The United Nations Conference on Environment and Development (UNCED 1992) recognized the importance of documenting such knowledge through the Convention on Biological Diversity (CBD 1992, article 8j ) and the subsequent GlobPublished: May 17, 2011 Mahabharat hills. The Chepangs are highly dependent on forest resources, partly for own use and partly for barter and sale (Bhattarai 1995 , Chhetri et al. 1997 . The food they grow supports them for two to three months and the rest of the year they have to depend on the forest. They are very good at weaving baskets, leaf umbrellas and other handicrafts. Besides this, they have knowledge of wild plants and processing methods to detoxify foods. However, there is little information on the Chepangs' use of natural resources (Bhattarai 1995 , Rai & Chaudary 1975 , SNV/SEACOW 1995 , Thapa 1979 . This research study was conducted to document the indigenous knowledge of plants used by the Chepangs for food, fiber, medicine and other uses.
Study area
The study was carried out in Wards no. 3 and 4 of Shaktikor VDC in Chitwan District ( Figure 1 ). The study area extends from 300 to 2500 meters altitude, the climate is tropical to subtropical, and three overall forest types are present: Shorea robusta Gaertn. forest with associated species Terminalia alata B. 
.).
The average population density in Chitwan District is 213 inhabitants per square kilometer and the climate is favorable to agriculture. The infrastructure is relatively good and development is better than average in Nepal based on the higher than average adult literacy rate (65%) and economic indicators such as the proportion of households with access to institutional credit (52%) and the proportion of the labor force employed in non-agricultural jobs (38%) (Rimal & Rimal 2006) .
Ward no. 3 has only Chepang inhabitants, while Ward no. 4 has both Chepangs and non-Chepangs. The population density in these wards is roughly estimated at about 70 per square kilometer (Chhetri et al. 1997) . Apart from Supar village in Ward no. 3 and Gairibari village in Ward no. 4, other settlements are scattered.
A road reaches up to the relatively flat land area with a mixed population, while the hilly Chepang area lies at 3-4 hours walking distance from the road. The Chepang in the mixed population area have somewhat left their traditional habits in terms of food, clothing, and cultivation practices. The traditional staple food of yams (Dioscorea spp.) is partly replaced by maize and rice. Shifting cultivation has to some degree been replaced by permanent agriculture. Likewise, loincloths have been replaced by pants. 
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The area is of global significance as it forms a bottleneck of the Eastern Himalayan Eco-region, connecting Annapurna and Manaslu Conservation Areas of the high Himalayas with the Royal Chitwan National Park and the Parsa Wildlife Reserve of Nepal and the Balmiki Tiger Reserve of India in the lowland. The area also falls within the Terai Arc Conservation domain.
Chepangs
There were approximately 52,000 Chepangs in 2000 (CBS 2001) and they inhabit the Mahabharat range in Chitwan, Dhading, Gorkha and Makwanpur districts of central Nepal (Bhattarai 1995) . Being hunter-gatherers until about 80 years ago (Chhetri et al. 1997) , the Chepang are considered among the indigenous peoples of Nepal least affected by modernization and globalization. They practice shifting cultivation (slash and burn cultivation) and the evidence suggests that they are highly forest-dependent (Bhattarai 1995 , Chhetri et al. 1997 , Manandhar 1989 , Gautam et al. 2003 , Pandit 2001 as well as among the poorest in Nepal (Bhattarai 1995) . The forest is used as an important source of food, fiber, medicine, housing materials, fuel and fodder. Plant products are collected for household consumption, barter and sale. The people are generally considered to be shy and easily dominated by other ethnic groups (Bista 2004) , who have been migrating from the mountains to the lowlands for the last forty to fifty years (Chhetri et al. 1997 ).
Methods
Initial rapport-building visits included discussions with local leaders, traditional healers and other key informants as well as community-wide meetings were held introducing the research activity and the researcher's purposes. This helped to identify key informants including two traditional healers (both men) and ten elders (of which four were female and six were male) all above sixty years of age. (In Nepali society people younger than thirty are considered to be youth.)
Semi-structured interviews were conducted with key informants including traditional healers for medicinal plants, and elderly men and women for edible and other useful plants. Each interviewee was briefed on the reasons for the research and the interview was carried out based on their agreement. They also permitted their knowledge to be published. This publication will be returned to them through NGOs working with Chepang communities in the study area.
An 'artifact/interview' approach (Martin 1995) was also used involving asking questions about the use of plants for different purposes and making forest visits to identify the plant species used. During forest visits, queries were made about plants not mentioned in the interviews in order to uncover knowledge of forgotten species. Since Chepangs are very shy, a trained local assistant was used to facilitate the interviews.
Herbarium specimens were prepared of each plant identified following the standard botanical procedures and then deposited in the National Herbarium and Plant Research Department, Godawari, Nepal (KATH). Specimens were confirmed through comparison with specimens at KATH. Adhikary 2000 , Hara et al. 1978 , 1979 , 1982 , HMG 2001 , and Press et al. 2000 were used as references in identification of the plants. Threat categories of plant species were confirmed using Shrestha & Joshi 1996. Note: Four species (2 trees, 1 climber and 1 herb) counted in cultivated species are also found in small numbers in the forest (wild). Three of these are from seed dispersed from the domestic sources while one (climber) is domesticated from the wild. The total excludes double counting of species that are found in both habitats (cultivation land & Wild habitat). Families and genera of wild species exclude counting of unidentified plants while total wild species also includes 5 unidentified species.
Results

Plant use diversity
A total of 435 species (including 5 unidentified) were found to be used for various purposes among the Chepang communities (Appendix 1). Of these the highest number of species identified are herbs (137 including 7 pteridophytes) and trees (122) ( Table 1) . Eighty-seven species are cultivated. Besides food value, most of the cultivated species also have other uses. Of sixty-two plants in trade (Table 2) , 30 also have subsistence uses. Altogether, the 435 species were used for 845 different uses (Table 2) , eleven of these species belonging to different IUCN threat categories include three that are endangered, two that are vulnerable, two that are rare and four that are commercially threatened (Table 3) . Few species were found Bark  --1  -39  -----6  5  51   Root/rhizome  -3  --45  -----5  -53   Tuber/bulb  -12  --10  -----10  -32   Flower/inflorescence  5  9  -1  2  -----2  -19   Fruit  5  53  2  -32  -----12  -104   Seed/Grain  3  20  10  -9  -----6  1  49 Oil
Latex/ sap  ----11  -------2   Nectar  -1  ----------1   Leaf  8  5  3  1  32  -78  ---8  4  138 Stem/Stem fiber - 1  -11  17  96  -7  26  -9  3  176   Tender shoots  1  23  --20  -2  ---2  -47   Whole plants  7  15  -4  1  -120 2  -11  4  1  161   Total parts used  30  142 16  17  219 96  200 9  26  11  65  14  845 Pteridophyte spp.
Mushroom spp. -10  --1  -------11   Trees  9  32  5  7  42  81  53  1  26  2  20  7  122   Shrubs  11  22  5  5  44  14  48  1  -4  18  5  106   Herbs  9  42  4  2  26  -83  3  -4  12  2  137   Climbers  -27  2  1  21  1  14  3  --11  1  50   Total Cultivated Species 7  62  6  -8  2  4  -1  ---87   Total Wild Species  19  74  10  15  107 94  194 8  25  10  62  15  348   Total Families  17  53  11  9  54  35  52  4  15  5  49  10  108   Total Genera  24  101 14  15  105 71  135 7  23  9  55  13  303   Total Species  26  136 16  15  115  96  198 8  26  10  62  15  435 Rijal -Surviving on Knowledge: Ethnobotany of Chepang community from mid-hills of Nepal www.ethnobotanyjournal.org/vol9/i1547-3465-09-181.pdf
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collected from beyond the study area or the territory of the Chepangs communities in study. Species in use were generally found distributed from tropical to temperate climatic zone of Nepal. All informants mentioned that taste, traditional habitats and belief are reasons for dependency on plants.
Of the plants in use among Chepangs, 115 species have 219 different medicinal uses and of these eighteen species were not reported in any previous documents from Nepal as medicinal plants. Similarly, nine edible species, three used for fish poisoning, four used for extraction of oil, one of environmental value and one used in brewing were not previously reported from Nepal for these uses (Noted in Appendix 1). An additional 140 other uses of plants were identified that had not been previously documented from Nepal (Noted in Appendix 1).
Plant stems had the highest number of uses (180) followed by whole plant (163) and leaves (134) ( Table 2) . More than one part of the plant was in use among some species. Of the 11 threatened species, stems had the highest number of uses (in four species) while tubers were used in two commercially threatened species and rhizome in one commercially threatened species and roots in one endangered species. Each threatened species that had roots, tubers or rhizomes being used also had multiple uses with Bergenia ciliata Sternb. having 5 different uses.
Fodder was the most common use (198 species followed by food plants (136) and medicinal species (115) ( Table  2 ). There were 246 single-use species and thus 189 multiple-use species.
Discussion
Knowledge level
Chepangs in the study area were found to be knowledgeable regarding the use of plants for various livelihood needs. According to the Chepangs, their dependency on wild edibles and several other useful plants was due to continuation of their traditional habits that they find very comfortable. However, their economy could also be the reason for continuing traditional uses as it is found that their yield from agricultural practices does not meet their annual food requirements (Bhattarai, 1995) . Moreover, use of herbs by traditional health practitioners is due to their belief in such practices and religious connections about such practices (Gurung 1995) . This belief is so deep among these people that even when Chepang who have migrated to the low- Unlike in other rural communities (Manandhar 1998 , Rijal 1994 , Chepangs were not found storing food other than honey and chiuri oil for off-seasons. This could be because their population was small in the past (Bhattrai et al. 1995 , SNV/SEACOW 1995 and the supply from the forest was sufficient for their needs. Every Chepang household was found to be skilled in making different handicraft products such as leaf umbrellas, rope, baskets, fish traps, etc. which is also impressive compared to other studies from Nepal (Manandhar 2002 , Rijal 1994 . The trade of handicrafts also provided income to the Chepangs.
Knowledge and plant distributions and origins
The plant species in use among Chepang are found distributed from tropical to temperate climatic zones. Plant use also indicated that they were using few plants that are not available in their territory. 
Conservation considerations
When considering plant parts used (Table 2 ) whole plants, root/rhizome, and tuber/bulb collection could lead to extinction of species (Carvalho 2004) whereas collection of bark and latex/sap might be threatening if not done appropriately. The traditional practice of Chepangs paid attention to avoid destructive harvesting (Gurung 1995). They leave some roots, tubers or bulbs for regeneration purposes but elder Chepangs said the high market demand and loss of customary rights induced uncontrolled harvest of open-access resources. The threat is serious to the eleven IUCN listed species especially those with useful roots/rhizomes or tubers/bulbs (Table 3) . Moreover, IPCC warned that several species became vulnerable due to climate change (Barnett et al. 2005 , Hamilton 2008 , IPCC 2000 , Kirakosyan et al. 2003 , Zobayed et al. 2005 as forests are highly sensitive to climate change (IPCC 1996a (IPCC 1996b .
Stress of climate change on the species that are already under pressure of unsustainable collection poses a serious threat to the future of those species. Loss of plants will affect transfer of knowledge regarding use of plants (Rijal 2008) which will also affect future of forest dependent Chepang communities. Moreover, conservation of plant and ecosystem diversity of this area is very important as the area is bottle necked in the north south forest corridor that links mountain protected areas (Annapurna Conservation Area and Manaslu Conservation Area) with the lowland protected areas (Chitwan National Park and Parsa Wildlife Reserve of Nepal and Balmiki Tiger Reserve of India). Protection of such forest corridor connectivity including various ecological habitats is also important to facilitate a shift or evolution of the ecosystem. Connectivity between habitats increases the ability of species to migrate. Corridors established in the direction of the climate gradient could help species to adapt to climate change (Noss 2001). To reduce fragmentation and protect from the potential risk of climate change on different forests whose vulnerabilities are uncertain, such high priority areas of conservation need a good strategy to conserve a large spectrum of ecosystems including forests across environmental gradients or biodiversity hotspots for their value and their possible higher resilience to climate change (Noss 2001). Such conservation initiation needs to be integrated in order to address conservation mid-hills of Nepal 
Conclusion
The Chepangs are found to be highly knowledgeable regarding uses of plants as measured by the number of species with which they interact. But loss of their traditional management practices and uncontrolled harvest of tubers, roots and bulbs could lead to subsequent loss of such species threatening the future of the Chepangs. Documenting traditional knowledge is one way to help to conserve biodiversity. To secure valuable traditional knowledge, the state should recognise its value and legitimacy by providing protection and benefits such as those secured through patent rights. Moreover, integrated conservation programs should be developed and implemented to conserve forests of global significances and indigenous communities. 
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